Objectives: to analyze the factors associated with the birth of small for gestational age (SGA) [PR = 0.14; p=0.022].
Introduction
Birth weight is an isolated parameter for the determination of infant's immediate and future health conditions. Children who are born small for gestational age (SGA), besides being at imminent risk of developing problems in the neonatal period, are more propitious in adulthood to development of chronic diseases, including cardiovascular diseases, diabetes mellitus, systemic arterial hypertension and others. [1] [2] [3] In this sense, a great part of the studies on the subject are related to the evaluation of newborns with birth weight lower than 2.500 g, considered as low birth weight (LBW), on the other hand, the research involving the classification of SGA are limited because the information about the gestational age at birth1 is necessary and this information is often under-reported.
The classification of SGA newborns is based on the distribution of birth weight for gestational age according to fetal growth curves. Currently, the World Health Organization (WHO) recommends that children whose birth weight is below the 10th percentile for gestational age and gender should be considered SGA, based on the reference population of Villar et al. 4 Some risk factors have been described as associated with birth SGA. Among them, it is worth highlighting the biological, cultural and socioeconomic factors, in which the developed countries present a lower prevalence when compared to developing countries. However, the incidence of SGA can vary according to definition criteria and due to the configurations of normality curves. [5] [6] [7] In this context, the multicentric origin of the new growth curves, 4 developed from data from different countries, including Brazil, is more representative in regards of our population, and can provide more accurate data on the prevalence of SGA newborns.
Considering that in this moment there are no national studies in the literature that address the prevalence of SGA newborns with the use of new growth curves and the scarcity of studies on the subject involving the short-term and long-term health consequences, the present study aims to evaluate the prevalence and factors associated with the birth of SGA newborns in a Brazilian Northeast capital.
Methods
A cross-sectional study carried out with pregnant women and their newborns attended by the public health network of the municipality of Maceió, capital of the state of Alagoas, in the year 2014. This study is part of a larger study for the Unified Health System (SUS) "Nutritional status, weight gain and feeding behavior of pregnant women from Maceió-Alagoas: impact on the health of the mother-child binomial".
During the study period the city of Maceió was strategically organized in 8 health districts, with a total of 60 Basic Health Units (BHU). The selection of the population studied was based on the random draw of 50% of the BHUs total, per health district, using the list provided by the Municipal Health Department. All the pregnant women registered in each drawn up unit composed the sample, those units with more registered pregnant women contributed proportionally with a greater number of pregnant women in the sample.
The sample size calculation was carried out afterwards with the Epi Info version 7.0 program, considering a SGA prevalence of 12.0%,6 a sample error of 5% and a confidence interval of 99%, requiring 281 mother-newborn dyads. However, due to the availability of resources, 331 pregnant women and their children were studied.
The inclusion criteria were pregnant with a single fetus, pregnant women living in the city of Maceió and followed up in the municipal public health network. Neonates with congenital diseases or those with neonatal intercurrences were excluded. Initially, the recruitment of pregnant women was performed, which occurred in a random manner on the days established for the prenatal consultations in the UBS, where the data for the survey were also collected. A standardized questionnaire previously tested by the research group, including socioeconomic data: age (≤ 15 years / 16-19 years / 20-34 years / ≥ 35 years), degree of schooling (≤ 4 years of study / > 4 years of study), income (<1 minimum wage / month / ≥ 1 minimum wage / month, minimum wage = 174.66 $), marital status (single / married); (yes / no), smoking status (yes / no), sexually transmitted disease (yes / no), current nutritional status [low birth weight (yes / no) yes / no), eutrophic (no / yes), overweight (yes / no), inadequate food intake [energy and macronutrients (carbohydrates, proteins and lipids)].
At the moment of the interview, the variables weight and height were measured using a digital scale (Marte LC200 ® ) and portable stadiometer, used to calculate the Body Mass Index (BMI), considering the established cut-off points by Atalah Samur et al. 8 Weight and pre-gestational BMI were also investigated, according to the referred data, as well as weight gain during pregnancy adjusted for gestational age, the latter being evaluated according to recommendations of the Institute of Medicine (IOM) 9 for weight gain agreement with the pregnant trimester.
For the evaluation of food consumption, two 24-hour dietary recalls (Rec 24h) were applied to each pregnant woman, the first one at the time of application of the survey questionnaire and the second one obtained by telephone, done at intervals of up to one month after initial collection. Rec 24h were analyzed through the nutritional prescription and evaluation system (Avanutri 4.0 ® ), with subsequent adjustments of calories and macronutrients by the EAR (Estimated Average Requirement) 10 method as cutoff point. The evaluation of the adequacy of food consumption was based on the recommendations for pregnant women according to the Dietary Reference Intakes (DRIs). 11 The data of the newborns were collected after delivery by the Registration System of the Municipal Health Department.
Birth weight was classified according to the new INTERGROWTH-21 st curves, 4 considering cutoff points in percentiles according to international standards, where infants weighing below the 10 th percentile were classified as small for gestational age (SGA); those between the 10 th and 90 th percentiles, classified as appropriate for gestational age (AGA); those weighing above the 90th percentile, as large for gestational age (LGA), according to sex. The same cut-off points for the classification of birth length were considered.
Regarding the classification of gestational age at the time of delivery, were considered preterm those born with gestational age less than 37 weeks, term those with gestational age between 37 and 42 weeks, and post term those with gestational age equal to or greater than gestational age to 42 weeks. 12 Data were processed using the Stata application version 13.0. The Poisson regression was used in a hierarchical model with robust estimation of the variance, aiming to identify unfavorable factors to the birth of SGA, expressed in a dichotomous way.
Initially, univariate analyzes were performed, in which the independent variables that presented statistical association considering p<0.20 were selected to compose the multivariate regression model. The multivariate analysis was performed considering the construction of a conceptual model on birth weight determinants, adapted from Monteiro et al. 13 containing three hierarchical levels ( Figure 1 ), in the following order: distal level (age, schooling, monthly family income, marital status and work outside the home); intermediate level (prior problems, smoking and / or alcohol use in pregnancy, sexually transmitted disease, current nutritional status and inadequate food intake) and proximal level (route of birth delivery).
The variables at the first hierarchical level were analyzed together, and variables with a significance greater than or equal to p≥0.20 were progressively excluded. Then, the variables of the second hierarchical level were added to the model and proceeded in the same way, with progressive exclusion of the variables of that level with a value of p≥0.20. In this way, all hierarchical levels were analyzed. For the control of possible confounding factors, variables with p<0.20 values were maintained in the models at each hierarchical level.
Finally, the magnitude of the associations between the outcome variable and the independent variables were expressed in the prevalence ratios (PR) and their respective 95% confidence intervals (CI95%), being considered significant p<0.05.
Results
331 mother-newborn dyads were studied. For the pregnant women, regarding socioeconomic data, 23.3% of mothers were adolescents, 7.5% were aged ≥35 years; 5.4% had less than 4 years of study; 6.9% had monthly family income ≤ 1 minimum wage; 29.0% reported working outside the home; 7.8% were smokers; 13.0% alcoholics and 1.5% had some STD. Regarding nutritional status, 17.0% were underweight and 40.9% were overweight. As regards to food intake, 79.4%, 80.3%, 61.9% and 0.03% of pregnant women respectively presented inadequate energetic, protein, lipid and carbohydrate intake.
Regarding the newborns, 50.7% were males, presenting mean gestational age at birth of 38.88 ± 1.86 weeks, ranging from 29 to 43 weeks, with mean birth weight of 3.23 ± 0.56 Kg, being 42.6% born from cesarean delivery and 92.4%, term. Regarding the classification of birth weight, 5.1% were born SGA and 11.2% were LGA Regarding the length at birth, 15.5% were born with low length compared to 13.4% with high birth length.
Regarding the associated factors with the birth of SGA in this study, after gross analysis: family income Conceptual hierarchical model on the determinants of insufficient birth weight.
Proximal Level
Way of delivery 14 and in a public prenatal service of a public maternity hospital in the Northeast (13.8%). 15 The authors also verified higher prevalence than those observed in the present study. The heterogeneity in the design of epidemiological studies is a frequently verified limitation, which makes it difficult to compare the results obtained. Among the variables studied in this study, the fact that the pregnant woman worked outside the home was associated with the birth of SGA, acting as a protective factor. No similar findings were found in the literature considering fetal growth curves. On the other hand, some research related to LBW also found association with this variable, as in a study carried out in Italy aiming to assess the determinants of LBW, which also found a protective association between maternal activity outside the home and LBW. 16 Some factors could explain the influence of working outside the home as a protective factor for the birth of SGA newborns. Mothers who work outside the home feel more active and productive, in addition to having new interpersonal relationships which contribute to the maintenance of self-esteem, extrapolating the attribute of a housewife. In addition, working outside the home confers greater financial independence, contributing to the increase in family income, which may be related to a better maternal health condition. 17 Another possible explanation would be that women who work outside the adjustment of the hierarchical model, only the variable work outside the home was associated with the outcome studied [PR = 0.14; (CI95% = 0.02-0.75); p=0.022] ( Table 1) .
Discussion
The analysis of the prevalence and associated factors with the birth of SGA newborns is important for the screening of perinatal outcomes in the short and long term. [1] [2] [3] In this study, the prevalence of SGA birth was 5.1% and was associated with the variable mother working outside the home.
The prevalence of SGA can be considered low when compared to other studies described in the international literature, which evaluated the prevalence of SGA considering the INTERGROWTH-21 st curves, as a research done at the border of ThailandMyanmar (21.0%)5 and another in Turkey (12.0%). 6 The INTERGROWTH-21 st 4 curves were developed from a population-based multicenter study conducted in nine cities of different countries, including Pelotas (Rio Grande do Sul State) in Brazil, being the most suitable for the evaluation of the Brazilian population. Despite this, and since they have been available since 2014, no national studies which have used this new curve for birth weight classification have been found, which makes it difficult to compare our findings.
On the other hand, some studies conducted in the country have evaluated the prevalence of SGA by other fetal growth curves, such as the study done in Table 1 Association between independent variables and small for gestational age in the public health system of Maceió, Alagoas, Brazil, 2014. 
Variables
Carbohydrates 0.0 0.3 ---------- -------
Proximal Level
Way of delivery conclusion home tend to perceive themselves as are more capable as mothers and have better physical and mental health when compared to those considered as housewives. 18 In this study, only 1/3 of the pregnant women worked outside the home. When the state of Alagoas was verified, it is observed that in 2015, 52.2% of the total population worked formally. Among those who work, it is observed that work remains centered as a man's role. In 2010, 35.8% of women aged 25 to 29 years worked outside the home in the state of Alagoas. 19, 20 On the other hand, in the present study there was no association between the birth of SGA and other socioeconomic characteristics (income, schooling, age, marital status), which may be justified by the fact that all children were born to mothers accompanied by SUS. Thus, the population is similar in this regard, and may have influenced the association. However, in a study carried out in a public hospital in São Paulo, a prevalence of 11.4% and 9.9% of PIG infants in women over 40 years and between 20-40 years of age respectively was observed. 21 Regarding the study carried out in São Paulo, it was observed that the level of maternal schooling of four to seven years was associated with SGA births.7 In relation to income, another study carried out in Pelotas (RS) reported that families that had monthly income <1 minimum wage were more likely to have SGA infants (OR = 8.81). 14 The presence of STDs and non-communicable diseases (NCDs), conditions with low frequencies in the pregnant women of this study, were also not associated to the birth of SGA, contradicting the findings of another study that found association between the presence of hypertensive disorders of pregnancy and syphilis with SGA birth. 7 On the other hand, the fact that the women in this study were followed up at Basic Health Units (BHUs), where the care is directed to pregnancies at habitual risk, may justify the low frequency of these diseases in this group.
When food consumption was evaluated, the association between energy intake and macronutrient intake with the outcome variable was not observed in this study, contrary to the findings of a study conducted in the United States that evaluated the association of protein consumption in pregnancy with birth weight found that women with high protein intakes had significantly higher birth weight infants compared to those whose protein intake was lower. 22 It is noteworthy that in the present study high frequencies of inadequate caloric and proteins intake were found , and that other studies have shown that this situation triggers maternal and fetal complications such as insufficient or excessive gestational weight gain, heart disease, gestational diabetes mellitus, fetal growth restriction, prematurity, and low birth weight. 23 Although known to be variables that directly influence birth weight,18 in this study, the child's gender and gestational age at birth were not variables included in the proposed hierarchical model, because the INTERGROWTH-21 st 4 curve was used for classification of the birth weight that already considers in its classification the gestational age at birth and the sex of the child. Teixeira et al. 7 demonstrated that the SGA birth was associated with the female sex, being born with this sex was associated with 1.69 times more chance of being SGA when compared to the male sex. Contradicting these findings, a survey conducted in Viçosa-MG found that males were associated with a higher risk of SGA (1.6 times higher) than females (OR= 1.59). 24 Regarding lifestyle, in this study, a significant percentage of pregnant women reported using cigarettes and alcohol, despite the absence of association between these variables and the birth of SGA. Important fetal repercussions (e.g. fetal growth restriction, preterm birth, infant mortality) are already well established in literature 25 as being due to the use of alcoholic beverages and smoking habits in pregnancy, depending directly on the amount and gestational age in which they were consumed.
In a prospective cohort study performed in the prenatal service in Japan, it was observed that 11.1% of SGA infants were children of women who ingested alcoholic drinks during pregnancy, compared to 7.8% in those who did not ingest , although these findings were not statistically different. 26 In another study, when smoking was observed, using data from the same Japanese cohort, it was observed higher rates of SGA in women who smoked during pregnancy (18%), when compared to the other categories. However, women with a smoking habit only in the first trimester had a lower rate than those who did not smoke, 4.2 versus 7.6% respectively. 27 In the present study, 42.6% of the children were born via cesarean delivery, contrary to the 10% and 15% recommended by the WHO. 28 Reis et al., 29 in a study involving a retrospective analysis of secondary data records, stated that cesarean delivery increased the odds of an unfavorable neonatal outcome. Additionally, it is known that, when compared to normal delivery, the chance of severe maternal morbidity rises 2-fold among women submitted to intrapartum caesarean section and 2.3 times in the be a protective factor for this condition. In the context of neonatal care, it is necessary to adequately classify SGA newborns through standardized reference curves, in this sense it is important to use a more representative classification of our population. It is necessary to carry out national studies, in the different regions of Brazil, that evaluate the prevalence of SGA by INTERGROWTH-21 st , and also of longitudinal studies that point out the determinants of this situation and collaborate for the implementation of specific health care policies for this target population, with the intention of contributing to the reduction of risks of morbimortality, promoting the adequate growth and development of these newborns.
case of elective caesarean section. The latter situation, in addition to prolonging hospital stay, is associated with higher morbidity and mortality after discharge. 30 As limitations in this study it is possible to emphasize the cross-sectional study, which makes it difficult to reach conclusions between causes and effects, as well as the fact that the sample is representative only for the Maceió city. Additionally, the authors consider that the lack of studies conducted in Brazil, using the new INTERGROWTH-21 st 4 curves in the SGA classification, limited the comparison of the results found.
In the present study, the frequency of SGA in a capital city of Northeast Brazil was low, and the fact that the mother worked outside the home proved to
